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Outline

e Qverview

e Classes of instruments
— Triple axis spectrometers — HFIR
— Crystal analyzer spectrometers — SNS
— Chopper spectrometers — SNS
— Neutron Spin Echo - SNS

e Who to contact
e Schedule
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Inelastic overview
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ARCS Fermi Chopper
SEQUOIA Fermi Chopper
HYSPEC

Cold Neutron Chopper
Spectrometer

® Backscattering
Neutron Spin Echo

® Cold triple Axis
Thermal Triple Axis

adapted from “Neutron Scattering
Instrumentation for a High-Powered
Spallation Source” R. Hjelm, et al.,
LAO-UR 97-1272
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hermal Triple AXis Spectrometers
at HFIR

e HB-11S Andrey Zheludev; Stephen

w

Nagler

e HBI1-A (Ames Lab, fixed E;) IS Jerel
Zarestky

e HB-31S Mohana Yethiraj; Mark
Lumsden

e HB-2(2008) IS Lee Robertson
e Best for measuring localized regions

in Q,m

e Thermal flux ~10° n/cm?/s ,E; = 5.0-
100 meV

e HB-1 Polarized beam (2007)

e Can trade resolution for flux with
— collimation .. S
— Vvariable focusing monochromator ) . . W 19/2002
(available next cycle on HB-3 and in L
June on HB-1)
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Cold Triple Axis Spectrometers at

HFIR

e Great for localized regions

of Q,» space
e CG-4 US - Japan triple
axis IS Barry Winn
- E=2-20meV
— Flux = 3x107 n/cm?/s
— BNL
— 18t neutrons 2007
— User time 2008
e CG-1STARIS Stephen
Nagler
- E=2-25meV
— Multi Blade Analyzer
— 1St neutrons 2008
— User time 2009
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Monochromator Secondary shutter

Collimator (C2)

Stationary shield
/Shield wedges

No collimator

Cold guide 4
Satellite shutter

/ Collimator (C3)
Optional beryllium filter P

Analyzer

Aperture
Monitor detector

Collimator (C4)

Detector
Presample optical rail
Sample

Monochromatic beam stop e
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IS Ken Herwig

e Uses Si(111) Analyzers
crystals in near
backscattering to
achieve 2.2 eV energy
resolution

e Better resolution in
energy gain

e 2.0 Sr detector coverage
e 1stneutrons 2006

e General user program
2008

e More info at IAT meeting
Wed. 1:30 PM
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Vision Chemical Spectrometer

e Pl John Larese

* = 0-500 meV with 90 peV
resolution

 Optimized for vibrational
spectroscopy in molecular
systems

* Science discussed in Neutrons
and nano materials workshop

e Planned for 2010
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Forward scallering Sfs
analysers

HBaclscattering
analysers
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Thermal- Epithermal Chopper spectrometers
at SNS

e E =20-2000 meV
e optimal for mapping large regions of

Q,» space
e Q Integration provides additional gains
e ARCS

Pl Brent Fultz; IS Doug Abernathy
— Optimized for Q range
— Moderate energy resolution AE/E; ~ 2.0%

2x10° n/cm?/s
— Detector Coverage 2.7 Sr
— 15t Neutrons 2007; User time 2008
— More info IDT meeting Wed. 3:30 PM
e SEQUOIA
Pl Stephen Nagler; IS Garrett Granroth

— Optimized for fine energy resolution
AEJE; ~ 1.0% 1x10° n/cm?/s

— Detector coverage 1.1 Sr
— 1t Neutrons 2008; User time 2009
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YSPEC- Hybrid Spectrometer
Cold to thermal

e Cold to thermal o Pls Steve Shapiro; Igor Zaliznyak;
e 1x107 n/cm?/s at E=20 IS Mark Hagen
meV for 5% AE/E,

e Trade off vertical AQ for

flux with focusing
monochromator

e Movable detector bank
(0.27 Sr) suited to looking
at small regions of Q,®
space

e AE controlled by choppers

e Polarized

e 1stneutrons 2011; user
time 2012
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CNCS - Cold Neutron Chopper
Spectrometer

e Pl Paul Sokol; IS Georg Ehlers

e Great for mapping regions of
Q,» space

e More gains when large detector
bank can be summed

e E =0.81-~30meV

e Variable AE minimum 10 peV at
10 A 1x105 n/cm?/s

e 2x106n/cm?/s at 3 A

e ~ 2.7 Sr of detector coverage

e More info at IDT meeting Wed.
1:30 pm

e Istneutrons 2007; user time
2008
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NSE- Neutron Spin-Echo
Spectrometer

Pls Michael Monkenbusch: Michael Ohl: Dieter Richter
(Juelich); Catja Pappas (HMI)

* Uses spin precession of neutrons as TOF
clock

e Direct measure of I(Q,t)
* Finest resolution

* Optimized for dynamics on mesoscopic
scales, particularly for biomolecules,
polymers, and other soft matter systems

e 1stneutrons in 2009; user time in 2010

Joint Juelich-HMI project — German funding
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Instrument Schedules
HB-1, HB-1A, HB-3, available now

STAR cold triple axis

US-Japan Triple Axis

HB-2

Hybrid Spectrometer (HYSPEC) e

Chemical Spectrometer (VISION) ‘ *
Neutron Spin Echo Spectrometer (NSE) ﬁ

High-Resolution Chopper Spectrometer (SEQUOIA) +

Cold Neutron Chopper Spectrometer (CNCS) @ design and construction
) B comissioning

Wide-Angle Chopper Spectrometer (ARCS)

Backscattering Spectrometer
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Yuri Melnichenko (photo on left)
(B65)576-7746 - melnichenkoy @ornl.gov

George Wignall (photo second from left)
(B65)574-5237 - wignallgd @ornl.gov

0y

CEG-1 Gary Lynn (photo second from right)

STAR""* (B65)241-0088 - lynngw Eornl.gov e
Stephen Nagler
(856)574-5240 - naglerse@ornl.gov
Cold Source William Heller {photo on top right) '."
12-m SANS (B64)241-0093 + hellerwt@ornl.gov i

Relrigeration Unit
Dean Myles (photo in center)
(B65)576-5230 - mylesda@ornl.gov
Cold Neutron Source Wy Volker Urban (photo on bottom)
(B65)576-2578 - urbanvs @ornl.gov

HB-1A
Triple-Axis Spectrometer” ] ; : g CG-3D

t
=1 Jerel Zarestky Nuclear Physics
- (B65)574-4951 - zaresthkyjl@ornl.gov Geoffrey Greene
(865)574-8435 - greenegl@ornl.gov

HB-1
Triple-Axis Spectrometer” B L i CG-4C
Stephen Nagler (photo on left) U.S./lapan Cold Triple-Axis'1

(865)574-5240 - naglerse@ornlgov | | I iy - : Barry Winn
Andrey Zheludev (photo on right) \ &) - (865)241-0092 - winnbl@ornl.gov H
(B65)241-0098 - zheludevai@ornl.gov il

Technical

HB-ZA Support and CG-aB
Powidler Diffractometer’! Cryogenic USANS
Labhoratory Michael Agamalian (photo at right)

Bryan Chakoumakos

(865)574-5235 nl.gov (865)576-0903 + magamalian@ormnl.gov

- George Wignall

HB-3A (B65)574-5237 - wignallgd @ornl.gov
HB-2C HB-28 Four Circle
WAND"* Residual Stress™ Diffractometer™" CG-3A

Jaime Fernandez-Baca c:;rgsdt;;r::?;rd nggscg;:c’s;;";f‘“ Reflectometer "
(865)576-8659 - fernandezbja@ornl.gov (865)574- (865)574-
hubbarder@ornl chakoumakobc @ornl.gov Bill Hamilton

(865)576-6068 - hamiltonwa@oml.gov

HB-20 HB-3
-Axis Spectrometer™”” Triple-Axis Spectrometer”

Lee Robertson
(865)574-5243 - robertsonjl@ornl.gov

* Currently in user program
Mak Lunaden {phot ok |eff) 1 Located at HB-2D until 2006

gov

** Entering user program in 2005
tt Entering user program in 2006
“**Planned for 2007

HB-2D Mohana Yethiraj (photo on right)
o B65)576-6069 - yethi @oml,
SNS Test Station (865) yethirajm @oml.gov

Lowell Crow
(B65)241-0096 - crowmljr@sns.gov
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SPALLATION NEUTRON SOURCE

. Disordered Materials Wide-Angle Chopper
Backscattering . Diffractometer—BL1h BCT Spectrometer (ARCS) — BL 18
Spectrometer — BL 2 o . e
- |

nl.gov
_. High-Resolution Chopper
' Spectrometer (Sequoia)l — BL17
High-Pressure i

; Garrett Granroth
Difiractometer-BL3 it Protons Sinen | ] (865)576-0900 - granrothge@sns.gov

Ken Herwig
(865)576-5095 - herwighw @ sns.gov

1635 -

W

Chris Tulk . ¢ ]‘
e > = — \,f Neutron Spin Echo—BL15 \
Magnetism 3 e 3 Y 4 { Dieter Richter - +48-(0)2461-61-2499/5774 - d.richter@fz-juelich.de
Reflectometer -BLda & = ARTY ‘ " ——
Frank Kiose Ll — ' § A = P _ I Hybrid Spectrometer (HYSPEC] - BL 14B
(865)576-5330 - Kloselr@sns.aov B - Z i - Mark Hagen - (865)241-6481 - crawlordrk@sns.gov

Linuids

Reflectometer —BLAL S8 . : Fo Al : S Fundamental Physics
. John Ankner | 5 I N » iy Beam Line - BL13

Geolfrey Greene
8435 -

{Bh3)

Cold Neutron Chopper Spectrometer—BLS

Georg Ehlers - (B65)576-3511 - ehlersg@sns.gov

= 4 ’ | 4 sllrba Hottmann - (865)576-5127 - hoffmanncm@sns.gov |
Small-Angle Neutron Scattering | g

Diffractometer — BL 6 : . _, A | |
Jinkul Zhao | el _ .' B | : MaNDI-BL11b

(865)574-0411 + zhao|@sns.gov | Andrew Mesecar
(312)886-1877 + mesecar®uic.edu

) : y g Powder Diffractometer
Xun-Ll Wang > T - ﬂ.rBaS IIIII‘ USBI‘ alld IPUWGEN] =] Bl 11a
(865)574-9164 - wangx|@sns.gov Instrument Support

\ Jason Hodges
w (BB5)576-7034 - hodgess]@sns.gov
VISION -BL9 B ———
\

John Larese - (865)874-3141 - jzi@utiedu [ IS5,

Engineering Diffractometer
(VULCAN) - BL7
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SUMMARY
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e The completion of a full suite of spectrometers is
underway

e High Flux thermal triple axis instruments are
available at the HFIR today.

e Cold triple axis spectrometers will be available at
the HFIR soon

e The backscattering spectrometer will receive 15t
neutrons at the SNS next spring

e The remaining instruments in the inelastic suite
will enter the user program between 2008-2012
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